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PURPOSE: To provide a corrosion-resistant rare-earth magnet whose surface is chemically 
stable in various kinds of atmosphere. 

CONSTITUTION: A rare-earth magnet is subjected to fluorinating treatment in a fluorine group 
gas atmosphere or a fluorine gas-contained atmosphere, thereby formingfa-mixture which 
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LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



15.12,2000 



3471876 
12.09.2003 



(19)B:*^ll#ltJf CJ P) 



(12) ^ ^ ij^ 1^ ^ 




(A) 



(51)Int.Cl.' 

H 0 1 F 1/053 

C 2 2 C 33/00 

C 2 3 C 8/06 
26/00 



F I 



i^|^Ap6_244011 

C43)4:^M B 6 ^(1994) 9 2 B 



7516-4K 



H 0 1 F 1/04 

;sif* mnm my^m<n^3 fd 



A 

i± 7 H) 



(2i)aiffi#-^ 



C22}tJlliB 



#IS¥5 -343574 



5 ^(1993)12^153 



(31) ii5fe*BE5g#-^ #81^4-358197 

(32) 115^ B ¥ 4 (1992)12^26 B 

(33) ffi$feti±3gH B* (J F) 



(71) t±JlPA 000183417 

i^mm±mi^.fp^^im 4 ts 7 #19^ 

(72) I6B«* »- 

:^B5jffHaiCA*fflTaJII2TB15-17 

±WLmE.mmm:miL] 1 1 2 t s 1 5- 17 a 

(74)f\!;aA #S±-^fflffl._;$,A-,- . . - 



(54) [f?|B^05^l5J] WA^9-r<-nfc#±SilS55lt>'-?rWSi[^^rit 



(57) L^Jiit)] 



(2) 



*#r?a¥ 6-2440 1 1 



R F3lb^!t^!)*fcl* R ox F Ylb^4afe-i)l^ 
li^(;)iaS^b^*^3CD;l^*^^ff^/S^i±^-<i:S-*m<!:*r4 

'5#lllA*"e:?*:/^1biflilL'C. mm 

^(Dmmm^R F3^b•&^^!l^yrliRoxFY^b^^^fcSL^ 

[0 0 0 1 ] 

-owmm^^-t ctifz^±mm^\^m^) . m?5itkmzy 
•^m^b^&s^ffi-rciiiicckys mm^mmw:^m^(om 

^^±mm^t^(Dm^'^'^^^?^^^,o 

• [0 O O 2] 

{S^if^tt^SgSElL. i H c ;b<2 5 k O e)a±> (BH) 
ma xt<4 SMGO &\>J.±t'l}t^(DM^±m^±^^^^^^ 

-Scfe^. m^^ifS.(OR-F G-B?k7Ki^m^t)^^M^^ 

[0 0 0 3] ±tEcD-r ctltc^am^#t4$• 

:s-r'&R-Fe-B3S71c^^{S5l^. ^fS.'7^tLX^%^ 

r#^l::iS^bfeSLMi7Ki§^bL.-iS^b^^9fc^t^I*7Ki§^b 

(Dtht}\&TJSi.jsm%^^T^<^m^(o\t^'o^^mi^L. 

[0004] R - F e - B ^*^*S7lciXflS^CDii'& 

5^ffl>5:i:?!)^e>tS^$*tTfcy . ^-03*). R2Fei4B 
fflCDiB^Sii|c#^-r'5R 'J ^y^til*. R$^fi|:i#^-r 



zL. R2F e]/iB^mm^mmmt^h>(DmtLRU7KM 

^b^?!) CD t c7) t flji ^§-r gi ^< fc o /c o 

[0 0 0 5] ^Ct?. ±m(DR - F e - B¥ft7kikm^(D- 

i> L ^ ItmM o ^ >i 13 cfc y K:fe'l4#M o ^ H ^^W. L 
y (^tPjflBS 60-54406 -§■) . 14:^t4<aiBi^;5a 

;4-^^^;i(3r=i-T-^ ><7'Lfcy (ittPwIBg 6 O - 6 3 

9 0 1^) . %mmmi\zx A I ^cDWrSt^^B. -B^ 

^AJS^ff^fiE Ltc y (!f#IIB8 61-150201 

3 6 6 9 4 4^)\ 5f b (cii^ficDB:fet4?j£M^fi 

Hff^lS^'i) (*$r?f1¥ 1 - 1 5 2 6 O 2-§-) U^CDtmii 

mn ^ IS It -5) am ib<mm ^^tzo 

[0006] 

7b^lg« 5^ tLK at^ticD 1 b cfe U' o # * C I* 

5"ffl^'a^t''g)R- F e -B?^*S$S*^«H^t3fct^T 

BiXt^tzisb. m^wm,mi:^i5b^tmi^s,mi^xij. m 

^WP^U\zmw^i>^^\ti^R') 'vTffli&lS:ftLi^it. a 

$?S^lclil^gpig:g|cJ:y. tS^^c^COtCD/j^Wll-r^ti: 

[0 0 0 7] iilf:^^*!*^!^;!?*)*^'^^?*^^^' 

'^^(Dmm±Wimut*(Dm^^mx\t. Ttttt^^ 
{a^mw(DWfttt;^)<fc^y*lt^?^^TL^n^:l^fciy>. ±fE 

;Si)07E^. <5iJ^li*it:fttti::-rcn'5Co. N i . A 1^ 
^ #Sfcftlcli^g(D;SJDA^'f6:^Si: V . ^(Dfcftlcffi 

[0 0 0 8] ccDsgB^ii. ±i^L(Dm^ (Dmm'&mkt i) 



(3) 



nMi^ 6-2440 1 1 



[0 0 0 9] 

xm^m^Lfzmm. 'y^:^mitmimzx^±m (r) t 
(F) cD<b'&*^3. -tu^-^. mp^(T)m,mmzH^ 

3^ b^*^ * fcl^ R O X F Ylfc-^tS t CO ^^3 (D 
^^L^Cp t-^ft?^. CCTD^B^Ii. ^±^lK^(7)ailSl5 

ic R F 3ib^4^ ^ li R o X F Ylk'&^^g ^ t M*-^- <D ^a5^b 

[0 0 10] ^fc. ::(7:)^Bfl(i. #±^ffi^ (#±^l7c 

IS * :7 « ^ ^ # #111 m * -e :7 m 

IbffiS L T . ISffi^CDftHaJl:: R F s^b'&t^lS/c I* R Ox 
F Y 1 b -a- 4^ fe ^ t M * CD ^ b 4^ ;g ^ ff ^ ;S ^ -t^ . 

[0 o i 1 ] ^±mmB. 

!fel7i;^R*'>^f < <tt 1 fIl^±#*t-'?)^i>*P*fli5E9feb 
^^Zt.f)<V^^o ^^{Z^±mm^tK R. F..e tFe(D 

"3 ;2 ticket y . -mMi±\^±(DiO}^tmnv^.^^o <j:fc\.. 

R'J ':/^*Btl^. 4&±^7umi:iI^#S7^;m*tC0^b^ 
5 o C(D^B^(Cc>: * :7 ^<b5ftSl:i^6S3t)^fe^1b^*^3<t 

LTf*. R3TM. RTM5. R2TM7. RTM3. RT 
' M2s R2TM3^ R2TM17. R5TM19. Dy6Fe2. 
RTM. R2TM14B. R1.I1TM4B4 (TMIiil^^ 

[001 2] SJUb^t^D 



F3^b^it^o*fc(*R ox FY^b•&^^&^L^^i•?■(7)^l5^b^^^D 

CDjl-a-if^Dli. -?-;K^*tL;!)^'^2&i6T$S?ti:^b^it^r'fey . 

±tS(;)ROxFYl^s X. Y(D%^<Dmt^<0<X<^ . 5 - 
Tr^^N-^a X4- Y = 3 $-;*SS^^1b-&4^!)rfe^o ±IB(Dlb 

^n^'ikv^-r^by -jmitmm^^:ztiz^^) r F3^b-&![«D 

i± -5 R F 3^ b 4^ S R O X F Y^b 4^5 S) ^ -f- (?) 

<. ^ibizjLmmmmomm^'^m'^^iizn-r^mim 

[0 0 13] CCOfg0^lCcfci)a^gPI'R F3'fb'^4^^fc 
I* R O X F Y^ b^ !fe fc S I CD ^b -a- 4«3<D ;1 ^4^ ^ 

>5 i?&±^{25 ^ 4x 1 1 t + W:^t± ^ ?b< . 

9x\(Dmm9B:myjmiz^^). ^±mm^^^^m. -^^^ <s 

[0 0 1 4] yymit9&m 



(4) m^W- 6-244 0 1 1 



?S o a -I? *y ^ 1^ X ^ H ^ * 7^ ^ X -7 «i if ^ T /j: 5 
mitmM\:Lmi^^yyM^ii:^tLXi-^. F2. NF3^ 

N2F4, N2F2. NOF. N02F. HF. C F4. CH 
F3. CH2F2. C2F6. C3F8X S i F4. S Fe.. O 
F2> BF3. PF3. PF5. CIF3. WF6. M0F6 

^ b ^ t^D ^ f c I * R O X F Y b ^ it^ & -5 1 M * CD W b CD ;g 
mJ^iS>^(Dmmi^^^Xmti:i>t^. ^Af£t<^ 0-8mmH 

BL:h'SL'iSyvm\tmmm\'^. m^i^^v.fzy vmik-^:^(^ 

,>^i?E-rsibB-**)CD)l^lzj:or:*:#<a^W-rscDT% ® 
[0 0 15] ::cD^0J(Cci:-5 3?*>^1b«asii. ±xff^ 
5a?i:^xeiCcfc^:7*v^<b«iisrM*. m^mPs(om^tm 

iinajs:ji^r' c <!: »b . m^m^^cDi^thm^ t h 

<. «tsm«^-CDtCD<Di»:^t4^|pJ±*-frS-i:7!)^t?^ 

rtgp?!)^?>(DfS:t<tib*cDPn^®^-fflr*^^5^. tJ£*CDa 
S«&51l::l:b^'Ct^S^TStifcH:^tt^^ffl'Cr^'5)o ^ 

mtrnm^E^m. yvmitrnM^kommm^i^uii'^mt 

3 1b^4^D * fc R O X F Y^b ^t^D fc ^ I ^ CD lb •&*?3CD 

(Dff^iSi?^ ^g*irz»>hp -;u-r * - t ti<X t 



^{z^±mm^^mry5)i'(^yyX^9B.i^^<^E<^^^^ 

ilT*^T^^:5^i:3()<ftt»^Lt^;^)<. 

M^^^^y V mk':%^\ ^ S I ^ # ±?I5S^ $ ;S 

; S -r * <t' CD L ^ J0 * ;S ^ 5a Jl I c * o r 1 3? ^ V « ^ b $ ^ T 

?riJ ^ IFo' § ^iJ ^ a ^ ^ ^ ; S ^ IS ; 1 S ^ * ® ^ ' ^ 

$m LTta^^wcDjgai ^ *i^i'>''cf < -r s c «t l 

[001 6 ] ^5a5i 

CCD^B^ir fciNT. y ^v^1b®Jl^^l::pJT^(D#a5aiI$JS 
-r-<b:licfey. ^CD^tgl*^B-ST'fci)?!)^\ R F3lb&it^D 
* I * R O X F Y 1 b ^ 4^9 fe -S) L M i ^ CD jag 1 b ^ CD ; g ^ Jf^D *I 

i^^fit'cDSaSMb. SS^blc^-^L. #±SHiascD»:tt4 
fficD^ffiSiSSIi. 2 o o^cuiTriiR F3^b^4«g*fr 

R ox FYlb^t^fcS LM*^CDWb'&*^3CDS-&4^CD®S 

lb. $S^bcDi£iilc^:^?tj:B#rBl^^L.^f-i 209:9 
gft«iS;^JSii2 oo°c-i 2 0 0°c-e&y. ^yt. fl&«a 

SS)S)aTCD$aH'T?^5ail$:^T^f^-<i: Lt^o C 

[0 0 17] 

1b«&S-r 13 i&±liascDaili3R F3^b^ 

*a ^ f - ( i R O x F Y ^ b ^ t^D fo I M i ^ <D M ^ b ^ 4^ CD ;g ^ 4^5 

A>?,/cfS^:^tf^b^4«3^ft^/«^i^. fcSi>ii$ ^\z?j\W 

<Dllft5aS^)SS^-<i:i^cfcyiS1b^4^cDmSib. ^Slb^ 

hz^tt^x'^^o ^fz. :i(D%BM\z^^yymimm 

I5t^^:^^:<. $ blcafSi^o^-^»ll|ft?i^o^3t^i:CD 

[00 18] 

[||]5E<5>]] 
UliSi^'Ji 



4 



(5) 



6-2440 1 1 



1 0-5mmH g)aTST'm3?fimLyr(7)*>. F2<1:N2<^ 
(10%F2. 9 0%N2. 9 9 . 9%) 

1 o-2mmH g#si^iz#Abv ro'Amun^ikm.'t 

1/ R O X F Y^b^!t*!I fc * t M* pg^b^l^c;) ;1^1^9 ft^ 
idcLfcCCD^BfllZcfe^JSe^Wfc (lit*4No. 1) o ± 

±mmWP. C. Tiait as^'C. ;1S 

8 5%. I±:d2 a t m) ^1 ZB^Felt 1 ZO^f^CD^i^ 
-rMT<^:L^. iS|$?*(DK^blCcfc^S«^ibS<Dl:b$SlCj:y 

[0019] HiSffJj 2 

:^(^^ 4 0 0°C(7);ajeiCi]Pf?ft L6 0^3^<SJ#Lfc.^...8l^ 
ailSPlCR Falb^if^fccfct/ROxFY^b^Jf^fe'&tMi-?- 
(DIS ^b'&iKO CD ^ ft^fiE L fc C CO ^ I c J: ^ S ^ i# 

y-c (ia*4No. 2) o ±mumi::.r^fi^ttifzit^imm- 

[0020] HffiiJlJ 3 

''mtl^M 1 i:!H]Siai?£(DR-T-B^"'^^$S7Tc^^8t^lcAPX^ 

^2 o o"ccoSS(cj3a#ftL. $bl::NF3 ( = :7^v1bM 

:r^K^,$$^.9 9. 9%) ^ 1 0-4mmH gSSWI^l^gA 

l:' 3o^^FBii5t*4^*xm-r*:7*vm^b5as^j£Lfcco 

ib. 1 O-SmmH gUilTCDS^#fflaT-e4 O 0**C, 6 

t/R OX FY^b'&!fel&*lM*-?-<7)B5<b'&!tacD;l^*^^ff^J?lt 
LfcCCD5S0-8lCcfc-S>5S5$-1#fc (ia*'4No. 3) o ±IB 

un\zj\m ^ Mzit^m<Dm^ ^ e p m a ic j: u s'ls t 



[00 2 1] mmm 4 

^SS^iji <h|5i^tfi/S:cOR-T-B^M$S*^ta^l::liDX$' 

■$1 > : if.$ig9 9. 9%) 1 OmmH gSSgr^l:ia@A 

L. 1 O»P0im'4^JftMt- m^b5aJl$:S6LT. ffi 

^eau^iii^R Fa-fb^t^fcc^i/RoxFY^b^ifa&siM* 

mtz (iai4No. 4) o ±I5ia*4lcjf$JiE5?nfr<b^4^!l(?) 
jl<?^^EPMA(:icfcy;Ii):SLfci:C^. ^b'&*^?J(?)Jf^iS)? 
^{**^2 o jLf mTfcofro */c> ±I3m'4(c»S60"J 1 t 

[0 0 2 2] ||j56M5 
HJfei^'] 1 <!:ll$IlS;CD.R- T - Bl^'J:S*S7lci::^6iHI^^)PX^ 
mLfz(Dib. 5 0 0°C. 6 O^^CDB#Sj!l«aS^]5SLfcia*'4 
qaamX'^^SISl^l^ffiAL. iS^Srt^l 0-5m 
mH giaT^T*«^flf«Lfc<D*,. HF ( •:7 1b7Km : . 

jj6^9 9. 9%) ^sfL^^itfcsiaa^^cii ^^rpm*'4^ 

«tM^€>:7*:'*1b«aS^)5£Lfc<D*). io-5mmHgia 
Tc?)K^#IS^Tt: 5 O 0°C. 6 0^''^D^SDl^l$']^SL 

T. m^^iia5(::R F3^b^t^3fc^t^RoxFY^b'a•4^^fc 

-5tN|i-^c;)r^^b^4i3CD;1^4a^if^/S:LfrCCD^0^|:ict^ 
8t^$t#tc (pt*4No. 5) p ±IBl5i:*4l:iff^^*Hf-^b 

-&!t^3C0i¥^^ EPMA(Zj:U;Ii)^L/r«tC^. 1b^?^!)CD 

jf^/5icii<5^ii*^ 1 o o /im-efeo/co fic,.^ ±ieia|^^^^^^^^ 
ss« 1 <ti5]i:p. c. TiAil^n^cfiv iSK^s^^si 

[0 0 2 3] hb$3S0»J. 

'mumtm Cl^fl/ac^^R - T - BS'iSSS?!^^^^:^!::. 

CO (ia*4No. 6) : S:l>'MjS?b<Nd31,.5Bi^4^^g^^^^^ 

5. o^^nfiFe (afi%) 7^)^^^^ y c o $-jSi)PLT^to^' 

J]QX ^ L y£ It :7 *1b«a3El $-± < t ^ 

t(D (pt*4No. 7) ih^^fco ±uit%m\(DmMzr> 

[0 0 2 4] 

. [^ 1.] T 



(6) 



!f#Fj3¥ 6-2440 1 1 













(A/cm2(XlO-4)) 












[ 1 


0.0 


0.9 




1 ^ 


0.0 


0.0 


m 


1 ^ 


0.0 


0.0 - 




1 ^ 


0.0 


0.6 




5 


0.0 


0.0 


lit 


1 ^ 


13.6 


24.0 


1 


2.5 


• • 

4 7 



[00 2 5] ai 7b^ibB^ib;!)^^*:<fe9iw. y -^mitmm^ 
m^tj:i\m^ (ia*4No. 6) i*. p. c. Tum<D^ 

-y¥=a)*«^K:fti4^f^Ji^-&t~tss (i5t*4No. 7) 
(DnBM\z^^^±mm^ (i«*4No. 1-5) i*. 

(7) ^ ^^tL m ^ b «a Jl ^ ^ T o f r I ^ n (7) ti CD I C O t N T 

■^mlYc^. Sftsaii^ssLfcta^ (ia*4No. 2. 3. 
5) li. p. c. Tum\zm^mA^itt<±<tji<. m 

cfc l>* R O X F Y 1 b i{^3 S t M i CD ]S5 i b ^ 1*0 CD ;I ^ 4^0 ft^ 

[00 2 6] . sffi^i -1 1-^ y 'V *r ^ * -^.^^ 

(DXiSlEltfr hi::c u - k Of ^Is&ffl) ^tTO 

fco x^ilsl^^TCD$£m^:7*>^^b5^l:5l^^<i6^^^L^^^la 

JiCOBt^B (S*4No. 6) {Z^l^X(Dmmtt=b\zm^ 

izTsk-To ui^s El cDA(*ia*4'N o. zcommmzm 
^ (i5t*'4No. 6) (Dxhf^simo^m^^^'to m^t^^ 



(i4*'4No. 6) lC'^L^rl^. i^m^(Dmf&MX&^^ 
d2F ei4BS.l/N d A^ii¥SLri^-5c:<!:3!)<t:>7t)^^o C 
tlbCDN d2F e^BRU'N dli5feaiCD$D< . ^^^1::^ 

lc::^tS*cD7K^^tJ5J;&L-C. tsm^^i^S- L,. RzF 

el4Bffl^lJ)i^^t-'g)ffiS^iiS^iCDS5i3FiL. BS^^^I^S 

C-TcDT'fe^o :7*v^ib«iS$:SSLf-tcD (13*4 

No. 1) :&i>*:7^vm^b5a5i^> ^^Ji^sSLfctcD 

(K*4No. 2) (:IOl^TI*. tS^SIiaiCDHtjffi(g_^^^^^ 
^^:i:CDI^lS±^*?b<N d F zRlSU d O F ^^iWt^^'^M 

^b^^D^^:^'^N d fg.^/cI^n d o Ffo^l^^i^cD^s^b^ 

-T'&Ccir^b^T'^. i^±^«q5CDm«^CDtCDCDiiil4^ 
[0 0 2 7] 

[^B^CD^J]^] CCDSSB^I*. i^±^i«t^l:i3?^:y^^:tf;^ 

l^T:7*vm^b^aJl^"^fiLT. ^±!S«t^cDaiisiii^56i:t 
tiics4 LTSS^f R-F3^b'&^^^fcl*R Ox F Y^b'&^^fc 

-6l^I*•t(Dlag^b^^^^A^^^^^^s«^a^^^^^■t^^ *>^^' 

\t^ih\zfj\^(r>mt^'^'&V^tz.t\z^^). #±$liS5CD 

^«^<D t cD(Dil:&1$^:*:'tii^ * -t^ * - i= ^ 



I 

1. * 



(7) 



t#r?a¥ 6-244 0 1 1 



o. 6) <Dx$gii]tff(?)^s^^7F-ro 



(A) 




(B) 



■ NdOP 
• NdF» 

ONd 




(51) I nt. C 1 . 5 itSiJte-l- Irl^SSS-^- F I Sffia^ffip/f 

H O 1 F 7/02 Z 



9 



JP,06-24401 1 ,A [CLAIMS J 



Fage 1 ot i 



* NOTICES * 




JPO and NCIPI are not responsible for any 
deonages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The rare earth magnet which excelled [ section / of a rare earth magnet (at least one or more 
sorts in rare earth elements R are contained) / surface ] in the corrosion resistance characterized by 
having RF3 compound, a ROXFY compound, or the mixture of both the compound. 
[Claim 2] The manufacture approach of the outstanding rare earth magnet of the corrosion resistance 
which carries out fluorination processing of the rare earth magnet (at least one or more sorts in rare earth 
elements R are contained) in the ambient atmosphere containing the inside of a fluorine system gas 
ambient atmosphere, or fluorine system gas, and is characterized by making RF3 compound, a ROXFY 
compound, or the mixture of both the compound form in the surface section of this magnet. 
[Claim 3] The manufacture approach of the outstanding rare earth magnet of the corrosion resistance 
characterize by heat-treat at the temperature of 200 more degrees C - 1 200 degrees C after carry out 
fluorination processing of the rare earth magnet (at least one or more sorts in rare earth elements R be 
contain) in the ambient atmosphere containing the inside of a fluorine system gas ambient atmosphere, 
or fluorine system gas and m^dce RF3 compound, a ROXFY compound, or the mixture of both the 
compound form in the surface section of this magnet. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] By starting the rare earth magnet which has high magnetic properties and was 
excellent in corrosion resistance, and performing fluorination processing to a magnet body surface, this 
invention makes the compound of stable rare earth and a fluorine form in this magnet surface section to 
various ambient atmospheres, and relates to the rare earth magnet which raised remarkably the corrosion 
resistance of the raw material of a rare earth magnet itself, and its manufacture approach. 
[0002] 

[Description of the Prior Art] even if R(at least one or more sorts of rare earth elements containing Y)- 
Fe-B system permanent magnets (JP,61-34242,B etc.) typical as a high performance permanent magnet 
discover a high magnet property in the organization which has the main phase and R rich phase of a 
ternary system tetragonal compound and iHc compares them with 25 or more kOes and the high 
performance rare earth cobalt magnet of the 45 or more MGOes and the former, they are boiled 
markedly and demonstrate a high magnet property today. [ max / (BH) ] Moreover, the R-Fe-B system 
permanent magnet of a presentation is variously proposed so that the selected various magnet properties 
may be demonstrated according to an application. 

[0003] However, the R-Fe-B system permanent magnet which has the magnetic properties which were 
excellent in the above Since the rare earth elements and iron which oxidize or hydroxylate easily in air 
as a principal component, and are easy to generate an oxide or a hydroxide are contained, When a R-Fe- 
B system permanent magnet was built into a magnetic circuit, there was a problem of the contamination 
to the peripheral device by omission of the oxide which the loss of power of a magnetic circuit and 
magnetic dispersion between magnetic circuits were caused, and was generated on the front face with 
the oxide or hydroxide generated on a magnet front face. 

[0004] Especially in the case of a R-Fe-B system sintering permanent magnet R rich phase which the 
configuration layer consists of R2Fel4 B phase, an R rich phase, a B rich phase, etc., among those exists 
in the grain boundary section of R2Fel4 B phase Since it was the phase which contains R so much, it 
oxidized or was very easy to hydroxylate, and there was a problem from which the moisture in 
atmospheric air is absorbed in a magnet surface layer, and degraining from the magnet surface layer of a 
lifting and R2Fel4 B phase and the hydroxide itself are omitted in cubical expansion. 
[0005] In order to improve the corrosion resistance of the above-mentioned R-Fe-B system permanent 
magnet, cover a corrosion-resistant metal plating layer with a nonelectrolytic plating method or the 
electrolysis galvanizing method to a magnet body surface, or Then, (JP,60-54406,A), Coat corrosion- 
resistant resin with dip coating or the applying method, or (JP,60-63901,A), Form corrosion-resistant 
metals, such as aluminum, and an alloy coat by the gaseous-phase forming-membranes method, or ' 
(JP,61-150201,A), Covering formation of the resin layer containing corrosion-resistant foil was carried 
out, and the technique of preparing a corrosion-resistant coat, such as carrying out laminating formation 
of (JP,63-166944,A) and the corrosion-resistant, coat further of a different kind (JP, 1-1 52602, A), was 
proposed. 
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[0006] 

[Probleni(s) to be Solved by the Invention] However, since it not only produces degradation and 
dispersion of magnetic properties, but a magnet front face is corroded and a pinhole exists in a plating 
coat in order that a nonelectrolytic plating method or the electrolysis galvanizing method may process a 
R-Fe-B system permanent magnet in acidity or an alkaline solution, sufficient corrosion resistance is not 
acquired to the severe trial of a salt fog test etc. In the R-Fe-B system sintering permanent magnet 
containing R rich phase which is especially easy to oxidize as a configuration phase By the so-called wet 
galvanizing methods, such as an above-mentioned nonelectrolytic plating method or the electrolysis 
galvanizing method Since this R rich phase is preferentially corroded by the acid solvent and alkali 
solvent which are used at the time of plating processing and this solvent trespasses even upon the 
interior of a magnet object from the corrosion part. Even if it covered the plating layer to the magnet 
body surface, the solvent which remains inside a magnet object continued corroding R rich phase, and 
there was a problem that the magnet object itself collapsed, by intemal corrosion eventually. 
[0007] On the other hand, although the pinhole did not exist when corrosion-resistant resin was coated 
with dip coating, the applying method, or an electrodeposition process, there was a problem from which 
sufficient conosion resistance is not acquired for the coefficient of water permeability of a resin coat 
since it is large as compared with a metal coat. That is, in surface treatment, such as the conventional 
corrosion-resistant coat, since the corrosion resistance of the magnet raw material used as a substrate is 
seldom taken into consideration, the above problems are caused. Then, although the approach of adding 
beforehand Co, nickel, aluminum, etc, which are excellent in various alloying elements, for example, 
corrosion resistance, for a magnet raw material, and raising the corrosion resistance of the magnet raw 
material itself was also proposed before performing the above various surface -treatment, in order to 
acquire corrosion resistance effectiveness, a lot of addition was needed, therefore magnetic properties 
deteriorated and the above-mentioned alloying element had problems, like cost becomes high. 
[0008] This invention specifically has the front face chemically stabilized to various ambient 
atmospheres for the purpose of solving above-mentioned various problems, and aims at offer of the 
corrosion resistance outstanding rare earth magnet which can raise the corrosion resistance of the rare 
earth magnet raw material itself, and its manufacture approach. 
[0009] 

[Means for Solving the Problem] An artificer examines the magnet surface which raises the corrosion 
resistance of the various rare earth magnet raw material of a well-kno>yn presentation itself, and it notes 
changing a magnet surface to a stable compound to various ambient atmospheres. If the compound of 
rare earth (R) and a fluorine (F), i.e., the magnetic surface section, is made to generate RF3 compound, a 
ROXFY compound, or the mixture of both the compound by fluorination processing as a result of 
examining many things about the surface treatment approach The knowledge of it being possible to raise 
the corrosion resistance of the magnet raw material itself remarkably was carried out, and this invention 
was completed. That is, this/invention is the rare earth magnet which excelled [ section / of a rare earth 
magnet / surface ] in the corrosion resistance characterized by having RF3 compound, a ROXFY 
compound, or the mixture of both that compound. 

[0010] Moreover, this invention be the manufacture approach of the outstanding rare earth magnet of the 
corrosion resistance characterize by carry out fluorination processing o f the rare earth magnet (at least 
one or more sorts in rare earth elements R be contain) in the ambient atmosphere containing the inside of 
a fluorine system gas ambient atmosphere, or fluorine system gas, and make RF3 compound , a ROXFY 
compound, or the mixture of both that compound form in the surface section of this magnet, or heat-trea t 
at the temperature of 200 more degrees C - 1200 degrees C 

[001 1] In invention ot **^*********asa rare earth magnet It is aimed at all the rare earth magnets of • • 
the well-known presentation containing at least one or more sorts of rare .earth elements R containing Y. 
Also as a magnet gestalt It is applicable to the magnets obtained by all presentations, such as raw 
material powder fiirther for bond magnets, and the manufacture approach, or those raw material powder 
for all gestalten, such as casting magnets including a well-known sintered magnet, a cold workable 
magnet, and a bond magnet. When it is the R-Fe-B permanent magnet ingredient with which especially a 
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rare earth magnet carries out a principal component for R, Fe (transition-metals elements, such as Co, 
can permute a 'part of Fe), and B (boron), the effectiveness by this invention is acquired notably. That is, 
if it is the rare earth magnet which has R2T14 B phase at least in the configuration phase which 
constitutes the above-mentioned various rare earth magnets, or the rare earth magnet which has R2T14 
B phase and R rich phase at least, the effectiveness of corrosion-resistant improvement is expectable by 
performing fluorination processing of this invention, in addition, R rich phase is the compound of rare 
earth elements and a transition-metals element, or the compound with which metalloid element etc. is 
contained in rare earth elements and a transition-metals element in part, and rather than amounts other 
than rare earth elements, such as a transition-metals element, many amounts of rare earth elements 

contain and say, as the compound which has effectiveness in the fluorination processing by this _ 

invention R3 -- TM, RTM5, R2TM7, RTM3 and RTM2, R2TM3, R2TM17, and R5 ~ TM19 and Dy6 
- it is Fe2, RTM, R2TM14B, and Rl . 1 1TM4 B4 (TM is a kind at least among transition-metals 
elements) etc. 

[0012] In invention of surface ********^ RF3 compound made to form in the surface section of a rare 
earth magnet, a ROXFY compound, or the mixture of both the compound is a compound with very 
stable each, and R in each compound does not react as easily as moisture etc. In addition, above ROXFY 
(s) are X and a compound with which the values of Y are 0< X<1.5, and it is satisfied of 2 X+Y=^3. The 
above-mentioned compound forms RF3 compound, a ROXFY compound, or the mixture of both the 
compound by [ which mention later the R2T14 B phase which constitutes a rare earth magnet, and R 
rich phase ] carrying out fluorination processing. In this invention, the formation thickness of RF3 
compound made to form in the surface section of a rare earth magnet, a ROXFY compound, or the 
mixture of both that compound Although the effectiveness over corrosion resistance is expectable even 
if it can control freely and the thickness is very slight by changing the ambient atmosphere~bf fluorine 
. system gas,.the fluorination processing time, fluorination processing-temperature, the heat treatment 
conditions after fluorination processing, etc. Since there is an inclination for the time amount which 
fluorination processing takes to become long, and for the mass production nature in industrial magnitude 
to fall, and for magnetic properties to deteriorate as formation thickness is thickened When the 
formation thickness of this compound has desirable 500 micrometers or less and the dependability over 
the mass production nature of industrial magnitude or corrosion resistance is further taken into 
consideration, 1 micrometer - 100 micrometers are the still more desirable range. 

[0013] Although the rare earth rnagnet which has RF3 compound, a ROXFY compound, or the mixture 
of both that compouhdln thVsu^ this invention has sufficient corrosion resistance but 

[ so ], when using this rare earth magnet under a for example very cruel environment and still much 
more high corrosion resistance is required, it can also cover a rare earth magnet with the well-known 
surface treatment approach by the metal, the alloy, resin, etc. As the well-known surface treatment 
approach, a metal, an alloy, resin, etc. the thing that mixed various additives to them again are covered 
with the electrolysis galvanizingjnethod, a nonelectrolytic plating method, elecjtropainting, the spraying 
method, dip coating, the gasepiis-phase forming-membranes method, etc. Moreover, after covering with 
resin further, for example after covering a metal etc. with the galvanizing method, or making a metal put 
by the gaseous-phase forming-membranes method, it can also cover combining various well-known 
surface treatment construction material and the surface treatment approaches, such as performing 
chromate treatment. 

[0014] fluorination **** „ in this invention, fluorination processing can be performed by the easy 
method of exposing a rare earth magnet into the ambient atmosphere containing the inside of a fluorine 
system gas ambient atmosphere, or fluorine system gas. Moreover, in order to promote a reaction, once 
putting in the rare earth magnet which processed the front face beforehand or performed the processing 
postheat treatment in the container which can carry out pumping and making the inside of a container 
into a vacua, fluorine system gas is introduced to a predetermined pressure into a container, and 
fluorination processing can be performed by carrying out duration maintenance and inserting a rare earth 
magnet into the container made to **** fluorine system gas at predetermined temperature. Moreover, 
fluorination processing by plasma treatment can also be performed. For example, the method of 
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performing plasma treatment in the ambient atmosphere (mixed gas of inert gas and fluorine system gas) 
containing the inside of a fluorine system gas ambient atmosphere, or fluorine system gas, How to 
perform plasma treatment in the mixed-gas ambient atmosphere of oxygen and fluorine system gas, 
After performing plasma treatment in the approach of performing plasma treatment in a fluorine system 
gas ambient atmosphere after performing plasma treatment in an oxygen ambient atmosphere, and a 
fluorine system gas ambient atmosphere, it can process by any approach among the approaches of 
performing plasma treatment in an oxygen ambient atmosphere. In this invention, as fluorine system gas 
used for fluorination processing F2, NF3, N2F4, and N2F 2, NOF, N02F, HF, CF4 and CHF3, 
CH2F2, C2F6, C3F8, SiF4, SF6, OF2 and BF3, PF3, PF5, and C1F3, WF6 and.MoF6 It can use. etc. - It 
is effective also by the gas which mixed mixed gas, for example, the fluorine system gas, nitrogen gas or 
fluorine system gas, oxygen gas, etc. of fluorine system gas arid other gas. Flubrifi'ation processing by 
this invention can be performed at a room temperature, and in order to promote the reaction of a rare 
earth magnet and fluorine system gas, it is also an effective means to heat a rare earth magnet to 
necessary temperature. However, if fluorination processing temperature is too high, since the formation 
thickness of RF3 compound which the reaction of a rare earth magnet and fluorine system gas advances 
too much rapidly, and is formed in the surface section of a rare earth magnet, a ROXFY compound, or 
the mixture of both the compound is uncontrollable, it is desirable to perform fluorination processing 
below about 600 degrees C. Although the pressure of fluorine system gas changes in fluorination 
processing of this invention with classes of fluorine system gas to be used Although the ambient 
atmosphere more than 10-8mmHg extent has a desirable partial pressure, and the fluorination processing 
time is enough if it is about 1 seconds or more The pressure and the fluorination processing time of 
fluorine system gas Since it changes sharply with the presentation of the fluorine concentration 
contained in the class of fluorine system gas mentioned above, or its gas and fluorination processing 
temperature, or the rare earth magnet to process, or the thickness of a gestalt and the compound formed 
further, it is desirable to carry out by selecting optimum conditions suitably. 

[0015] It is characterized by the fluorination processing by this invention performing all processes by 
dry type processing. That is, by fluorination processing by the wet process method, although elution of a 
magnet raw material is not avoided, since it is the gaseous-phase-solid phase reaction of fluorine system 
gas (gaseous phase) and a rare earth magnet (solid phase), there is almost no elution of a magnet raw 
material, and it can raise the corrosion resistance of the magnet raw material itself by the fluorination 
processing by dry type mode of processing. Moreover, in being able to sweep away problems, such as 
corrosion from the interior of -a magnet by the residual of the acid, solvent used for pretreatment at the 
tirne of processing like the corrosion-resistant coat by the so-called wet processes, such as the 
conventional electrolysis plating and nonelectrolytic plating, an alkali solvent, etc., even if compared 
with the conventional surface treatment, the extremely excellent corrosion resistance can be 
demonstrated. Furthermore, the formation thickness of RF3 compound made to form in the surface of a 
rare earth magnet, a ROXFY compound, or the mixture of both the compound is freely controllable by 
changing the ambient atniosphere of fluorine system gas, the fluorination processing time, fluorination 
processing temperature, the heat treatment conditions after fluorination processing, etc. Although it is 
most desirable to carry out by dry type processing of an approach, plasma treatment, etc, in which a rare 
earth magnet is exposed into the ambient atmosphere which contains the inside of a fluorine system gas 
ambient atmosphere or fluorine system gas like **** as for the fluorination processing in this invention, 
it can be fluorinated also by the so-called wet process of a rare earth magnet being immersed for 
example, into the solution containing the inside of a fluorine system solvent, or a fluorine system 
solvent. However, in the fluorination processing by wet, since a magnet raw material is eluted a little, it 
is desirable to maintain the concentration of the solution containing a fluorine system solvent or a 
fluorine system solvent to the optimal concentration, and to lessen elution of a magnet raw material as 
much as possible. , 

[0016] ****** — in this invention, although that device is unknown by performing necessary heat 
treatment after fluorination processing, since it can contribute to ebumation, such as RF3 compound, a 
ROXFY compound, or a mixture organization of both that compound, and stabilization and the 
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corrosion resistance of a rare earth magnet can be raised further, it is effective. Since a rare earth magnet 
will fuse if the above-mentioned heat treatment temperature requires time amount great to acceleration 
of the ebumation of RF3 compound, a ROXFY compound, or the mixture of both the compound, and 
stabilization below 200 degrees C and exceeds 1 200 degrees C, desirable heat treatment temperature is 
200 degrees C - 1200 degrees C, and, as for heat treatment time amount and a heat treatment ambient 
atmosphere, it is desirable to select the optimal conditions suitably and to perform them, the case where 
the above-mentioned heat treatment is performed to the permanent magnet which performed aging 
treatment beforehand — 200degree-C- it is desirable to heat-treat in the range below the aging treatment 
temperature concemed. This is to lose the aging treatment effectiveness given in advance, and for 
magnetic properties to fall, when heat treatment exceeds aging treatment temperature. Furthermore, after 
performing heat treatment beyond the aging treatment temperature concemed, it is also possible to 
perform aging treatment or to perform aging treatment to heat treatment and coincidence. 
[0017] 

[Function] By exposing a rare earth magnet into the ambient atmosphere containing the inside of a 
fluorine system gas ambient atmosphere, or fluorine system gas, and carrying out fluorination 
processing, by making the stable compound which becomes the surface of a rare earth magnet from RF3 
compound, a . ROXFY compound, or the mixture of both that compound form, or perfonning further 
necessary heat treatment, this invention can promote the ebumation of this compound, and stabilization 
further, and can raise the corrosion resistance of a rare earth magnet remarkably. Moreover, since the 
fluorination processing by this invention is the gaseous-phase-solid phase reaction of fluorine system 
gas (gaseous phase) and a rare earth magnet (solid phase) Since there is almost no elution of a magnet 
raw material during processing and the problem of residuals, such as an acid solvent by the so-called wet 
processes^ such as electrolysis plating and nonelectrolytic plating, and an alkali solvent, can be solved - - 
further. The effectiveness which was excellent also as surface treatment at the time of the prodigal 
corrosion resistance which burn by not carrying out being acquired, and carrying out surface treatment 
especially of the surface treatment is demonstrated. 
[0018] 
[Example] 

The sample which performed the whole surface grinding process to the R-T-B system sintering 
permanent magnet with which a presentation consists of the 31.5BNdl.l5 remainder Fe (% of the 
weight) as example 1 sample After inserting into the container which can carry out pumping and 
carrying out evacuation of theinisidg'of thiis 'coritainer to 10 to 5 or less-mmHgs, Introduce the mixed gas 
(10% F 2 or 90% N2, 99.9% of purity) of F2 and N2 in a 10-2mmHg container, and fluorination 
processing which leaves a sample for 10 minutes is performed. The magnet by this invention that 
formed RF3 compound and a ROXFY compound, or the mixture of both that compoimd in the magnet 
surface section was obtained (sample No. 1). When the thickness of the compound formed in the above- 
mentioned sample was measured by EPMA; the formation thickness of a compound was about 10 
micrometers. Moreover, the P.C.T:|riat(^^^ of 125 degrees C, 85% of himiidity, pressure 

2atm) of the above-mentioned sample was performed on the conditions of 12 hours and 120 hours, and 
the comparison of the weight variation by the oxidation after a trial estimated corrosion resistance. The 
result of a trial is shown in a table 1. 

[0019] In the sample which processed it into the R-T-B system sintering permanent magnet of example 
2 example 1 and this presentation After performing the same fluorination processing as an example 1 
and carrying out evacuation to 10 to 5 or less mmHgs, After heating the inside of this container in 
temperature of 400 degrees C and holding it for 60 minutes, the magnet by this invention that formed 
RF3 compound and a ROXFY compound, or the mixture of both that compound in the magnet surface 
section was obtained (sample No. 2): When the thickness of the compound formed in the above- 
mentioned sample was measured by EPMA, the formation thickness of a compound was about 10 
micrometers. Moreover, the P.C.T trial same in the above-mentioned sample as an example 1 is 
performed, and the result of having evaluated corrosion resistance by the comparison of the weight 
variation by the oxidation after a trial is shown in a table 1. 
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[0020] The sample which processed it into the R-T-B system sintering permanent magnet of example 3 
example 1 and this presentation After inserting into the container which can carry out pumping and 
carrying out evacuation of the inside of this container to 10 to 5 or less mmHgs, Heat the inside of this 
container in temperature of 200 degrees C, and NF3 (3 nitrogen fluoride: 99.9% of purity) is further 
introduced in a 10-4mmHg container. After performing fluorination processing which leaves a sample 
for 30 minutes, 400 degrees C and heat treatment for 60 minutes are performed under the vacuum 
ambient atmosphere of 10 to 5 or less mmHgs. The magnet by this invention that formed RF3 
compound and a ROXFY compound, or the mixture of both that compound in the magnet surface 
.section was obtained (sample No. 3). When the thickness of the compound formed in the above- . 
mentioned sample was measured by EPMA, the formation thickness of a compound was about 5 
micrometers. Moreover, the P.C.T trial same in the above-mentioned sample as an example 1 is 
performed, and a test result is shown in a table 1. 

[0021] The sample which processed it into the R-T-B system sintering permanent magnet of example 4 
example 1 and this presentation After inserting into the container which can carry out pumping and 
carrying out evacuation of the inside of this container to 10 to 5 or less mmHgs, Heat the inside of this 
container in temperature of 400 degrees C, introduce CF4 (4 methane fluoride: 99.9% of purity) in 
lOmmHg containers further, and fluorination processing which leaves a sample for 10 minutes is 
performed. The magnet by this invention that formed RF3 compound and a ROXFY compound, or the 
mixture of both that compound in the magnet surface section was obtained (sample No.4). When the 
thickness of the compound formed in the above-mentioned sample was measured by EPMA,. the 
formation thickness of a compound was about 20 micrometers. Moreover, the P.C.T trial same in the 
above-mentioned sample as an example 1 is performed, and a test result is shown in a table 1 . 
[0022] -After processing it into the R-T-B system sintering permanent magnet of example 5 example 1 - - - 
and this presentation. The sample which performed 500 degrees C and aging treatment for 60 minutes is 
inserted into the container which can carry out pumping. After performing fluorination processing which 
leaves a sample for 1 minute in the ambient atmosphere made to **** HF (hydrogen fluoride: 99.9% of 
purity) after carrying out evacuation of the inside of this container to 10 to 5 or less mmHgs, 500 
degrees C and heat treatment for 60 minutes were performed under the vacuum ambient atmosphere of 
10 to 5 or less mmHgs, and the magnet by this invention that formed RF3 compound and a ROXFY 
compound, or the mixture of both that compound in the magnet surface section was obtained (sample 
No. 5). When the thickness of the compound formed in the above-mentioned sample was measured'by 
EPMA, the formation thickness of a compound was-about 100 micrometers. Moreover, the P.C.T trial 
same in the above-mentioned sample as an example 1 is performed, and a test result is shown in a table 
1. " 

[0023] What does not perform fluorination processing at all only by performing sintering post 
processing to the R-T-B system sintering permanent magnet which the thing (sample No.6) which does 
not perform fluorination processing at all, and the presentation consisted of the Nd3 1.5B 1 . 15Co5.0 
. . ~ remainder Fe (% of the weight), added Gq to the .same R-T-B system sintering permanent magnet of a 
presentation as the example example of a comparison, and raised the corrosion resistance of a raw 
material beforehand only by performing sintering post processing to it (sample No. 7) was obtained. The 
P.C.T trial same about the sample of the above-mentioned example of a comparison as an example 1 is 
performed, and a test result is shown in a table 1. 
[0024] 
[A table 1] 
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[0025] Under a severe environment like a RC.T trial, oxidation advances remarkably with the passage 
of time, and the magnet (sample No. 6) which does not perform fluorination processing has a sharp 
change of weight so that clearly from a table 1 , Moreover, even if it is the magnet (sample No. 7) which 
raised the corrosion resistance of a raw material beforehand by addition of Co, oxidation is advancing 
with the passage of time and corrosion resistance is inferior. On the other hand, it turns out that it has the 
outstanding corrosion resistance, without the rare earth magnet (sample No. 1-5) by this invention that 
performed fluorination processing oxidizing under a very severe situation also about which thing which 
performed fluorination processing on Gondition that versatility. It turns out that especially the magnet (3 
sample No_^2, 5) that performed heat treatment after performing fluorination processing does not have 
weight change which approaches a P.C.T trial, and it has the extremely excellent corrosion resistance. 
This is because RF3 very stable compound and a ROXFY compound, or the mixture of both that 
-compound is formed in the surface section of a rare earth magnet which performed fluorination 

processirig by this invention to moisture etc. - - 
. [0026.] Moreover, after performing fluorinatio%pj[ocessing in the ambientatmosphere which contains 
fluorine system gas according to the.magnef-(sample No.l) and example 2 which performed fluorination 
processing in the ambient atmosphere which contains fluorine system gas according to an example 1 , the 
X diffraction (Cu-kalpha is used for a target) of the magnet surface section was performed about each of 
the magnet (sample No. 2) which heat-treated further. The result of an X diffraction is shown in drawing 
i with the result about the unsettled magnet (sample No.6) which does not perform fluorination 
processing at all. In addition, A of drawing 1 shows example 2 magnet of sample No.2, and, as for B, 
example I magnet of sample No.l and C show the result of the X diffraction of an unsettled magnet 
(sample No.6). About the unsettled magnet (sample No.6) which does not perform fluorination 
processing, it tums out that Nd2Fel4B which are the configuration layer of this magnet, and Nd exist so 
that clearly from drawing 1 . These .Nd2F.el4B and Nd(s) tend .to oxidize very easily like point **, once 
an oxide is formed, since those oxides are hygroscopicity, they will react with the moisture in 
atmospheric air easily in a magnet front face, and degraining of the magnet configuration phase which 
makes a lifting and R2Fel4 B phase the start for cubical expansion, and omission are caused. On the 
other hand, about what performed heat treatment (sample No.2), it tums out that the compound of the 
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rare earth elements with which the whole makes the subject mostly mixture of NdF3 and NdOF, or both 
its compound, such as above Nd, and the fluorine of the magnet surface section exists after the thing 
(sample No.l) which performed fluorination processing, and fluorination processing. Like the above, by 
heat-treating to the Ushiro pan which performed fluorination processing to the rare earth magnet, or 
performed fluorination processing, the rare earth which has an adverse effect especially on corrosion 
resistance among rare earth magnet configuration phases, its oxide, etc. can be used as the compound of 
the rare earth elements which make a subject mixture of NdF3, NdOF, or both its compound, and a 
fluorine, and the corrosion resistance of the raw material of a rare earth magnet itself can be raised 
substantially. 
[0027] 

[Effect of the Invention] This invention can raise substantially the corrosion resistance of the raw 
material of a rare earth magnet itself by performing fluorination processing into the ambient atmosphere 
which contains the inside of a fluorine system gas ambient atmosphere, or fluorine system gas in a rare 
earth magnet, and making the mixture which becomes the surface section of a rare earth magnet from 
RF3 stable compound, a ROXFY compound, or both its compound to corrosion resistance form, or 
performing further necessary heat treatment. Moreover, since the processing itself is dramatically easy 
and it is moreover the gaseous-phase-solid phase reaction of fluorine system gas (gaseous phase) and a 
rare earth magnet (soHd phase), the fluorination processing by this invention Since the corrosion 
resistance of the rare earth magnet raw material itself can be improved in there being almost no elution 
of a magnet raw material during processing and being able to solve the problem of residuals, such as .an 
acid solvent by the so-called wet processes, such as electrolysis plating and nonelectrolytic plating, and 
an alkali solvent, further. Even if it demonstrates the effectiveness which was excellent also as surface 
treatment at the-time of carrying out surface treatment and does not perform further especially surface - 
treatment, it becomes possible to use a rare earth magnet under a cruel environment. 

[Translation done.] 
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